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DETAILED ACTION 

} 

Response to Remarks 

1 . Applicant's arguments, see page 8, filed 3/13/2007, with respect to "CLAIM 
OBJUECTIONS" have been fully considered and are persuasive. The objection of 
Claim 8 has been withdrawn. 

2. 

3. Applicant's arguments with respect to claims 1, 2, 4, 7-10, 13-19, and 22 on page 
8-10, filed 3/13/2007 have been fully considered but they are not persuasive. 
Applicant's argument: 

The reference, Wright et al. (US 5,990,734) fails to suggest or teach a 
compensator constructor estimating cross coupling channels between in-phase and 
quadrature phase components. 

Examiner's response: 

Wright et al. (US 5,990,734) discloses an adaptive control processing and 
compensation estimator (ACPCE) 28 in figure 14 wherein the ACPCE comprises a 
parallel numerical model (model LINC amplifier) 143 to mirror the expected processes 
of the real analog LINC amplifier 20, including the analog chains (upconversion 23 and 
24). Figure 16 is the schematic diagram of the LINC model amplifier 143, wherein the 
LINC model amplifier 143 comprises quadrature modulator compensation 161 and 162. 
The schematic diagram of the quadrature modulator compensator 161 and 162 is 
shown in figure 19. The quadrature modulator compensator compensates the IQ 
crosstalk correction that takes the one channel (in this case Q channel but the inverse 
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arrangement is a valid alternative) and scales it before adding it to the other channel. 
The examiner interpret this IQ crosstalk correction as a cross coupling between the in- 
phase and quadrature phase components and therefore satisfy the claim limitation. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, 4, 13, 17, 18, 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wright et al. (US 5,990,734). 

(1) Regarding claim 1: 

Wright et al. discloses an amplifier to be used in a transmitter (figure 2, column 7, 
lines 39-43) comprising an upconverter (upconverter (RF upconversion) 23 or 24 in 
figure 2, column 7, lines 46-47) for converting one frequency signal to another 
frequency signal (column 10, lines 10-18); and a compensator including a filter unit 
(digital compensation signal processor (DCSP) 21 in figure 9 contains FIR filter 92 and 
93, column 17, lines 45-48) for compensating at least one of gain distortion and phase 
distortion introduced into the one frequency signal by at least the upconverter (all the 
distortion introduced to the component signals by the analog chains including amplifier, 
baseband filtering, and RF upconversion are modeled and compensate by the digital 
compensation signal processor (DCSP) 21) (column 18, lines 7-17, column 26, lines 37- 
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42), the one frequency signal including in-phase components and quadrature phase 
components (FIR filter 92 is used to correct for gain and phase rotation characteristics 
of the analog circuits, the FIR filter has an input x(t), which is a complex value made up 
of an I and a Q component) (column 18, lines 30-35); and 

a compensator constructor (adaptive control processing and compensation 
estimator (ACPCE) 28 in figure 2), based on a channel model of at least the direct 
upconverter (fig 16 depicts a mathematical model structure that may be used to model 
the analog chain including the upconverter, column 26, lines 35-42) that includes an in- 
phase channel, a quadrature phase channel and cross coupling channels between the 
in-phase and quadrature phase channels (quadrature modulator compensation 161 and 
162 in figure 19 contain an I channel l(t) correction, a Q channel Q(t) correction and a 
IQ crosstalk correction), estimating the in-phase channel, the quadrature phase 
channel, and the cross coupling channels between the in-phase and quadrature phase 
components (the I and Q channel is being scale by the correction coefficient to correct 
for the gain imbalance, DC+LO offset, the IQ crosstalk correction (cross coupling) take 
one channel (in this case the Q channel but the inverse arrangement is a valid 
alternative) and scale it before adding it to the other channel) and constructing filters in 
the filter unit based on the estimates (the third stage of the system identification is used 
to identify the imperfections of the LINC amplifier by adjusting the parameters of the 
parallel numerical model such that the observed amplifier output and predicted amplifier 
output are substantially identical. Once this has been achieved the parameters of the 
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numerical model may be used to compute the initial compensation parameters of the 
digital compensation signal processing block 21, column 24, line 60-column 25, linel). 

(2) Regarding claim 2: 

Wright et al. discloses an amplifier to used in a transmitter wherein the 
upconverter (upconverter 23 and 24 in figure 2, column 7, lines 46-47) is a direct 
upconverter for directly upconverting a baseband signal to an RF signal (direct 
conversion from complex baseband signal to radio frequency signal) (column 10, lines 
10-18); and the compensator (digital compensation signal processor (DCSP) 21 in 
figure 2) compensates for at least one of gain imbalance and phase imbalance 
introduced into the baseband signal by at least the direct up converter (column 18, lines 
7-17). 

(3) Regarding claim 4: 

Wright et al. discloses an amplifier to be used in a transmitter wherein the 
compensator (digital compensation signal processor (DCSP) 21 in figure 2) 
compensates for dc offset introduced into the baseband signal by at least the direct 
upconverter (column 18, lines 7-17, column 26, lines 37-42). 

(4) Regarding claim 13: 

Wright et al. further discloses an amplifier to be used in a transmitter wherein the 
compensator compensates for dc offset introduced into the lower frequency signal by at 
least the upconverter (figure 10B the I channel DC offset correct and the Q DC offset 
correct compensate for the DC offset introduced by the analog chain, column 18, lines 
58-61). 
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(5) Regarding claim 17: 

Wright et al discloses a method of generating RF signal comprising up converting 
one frequency signal to another frequency signal (upconvert baseband signal to radio 
frequency signal by the RF conversion 23 and 24 in figure 2) (column 10, lines 10-18); 
and compensating using a filter unit for at least one of gain and phase distortion 
introduced into the one frequency signal by at least the upconversion (the digital 
compensation signal processor 21 in figure 2 compensates the at least one of gain and 
phase distortion introduced into the one frequency signal by at least the upconversion) 
(column 9, lines 29-36), the one frequency signal including in-phase components and 
quadrature phase components (FIR filter 92 is used to correct for gain and phase 
rotation characteristics of the analog circuits, the FIR filter has an input x(t), which is a 
complex value made up of an I and a Q component) (column 18, lines 30-35); 

deriving, based on a channel model of at least the upconverting step (fig 16 
depicts a mathematical model structure that may be used to model the analog chain 
including the upconverter, column 26, lines 35-42) that includes an in-phase channel, a 
quadrature phase channel and cross coupling channels between the in-phase and 
quadrature phase channels (quadrature modulator compensation 161 and 162 in figure 
19 contain an I channel l(t) correction, a Q channel Q(t) correction and a IQ crosstalk 
correction), estimates of the in-phase channel, the quadrature phase channel, and the 
cross coupling channels between the in-phase and quadrature phase components (the I 
and Q channel is being scale by the correction coefficient to correct for the gain 
imbalance, DC+LO offset, the IQ crosstalk correction (cross coupling) take one channel 
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(in this case the Q channel but the inverse arrangement is a valid alternative) and scale 
it before adding it to the other channel); 

and constructing filters in the filter unit based on the estimates (the third stage of 
the system identification is used to identify the imperfections of the LINC amplifier by 
adjusting the parameters of the parallel numerical model such that the observed 
amplifier output and predicted amplifier output are substantially identical. Once this has 
been achieved the parameters of the numerical model may be used to compute the 
initial compensation parameters of the digital compensation signal processing block 21, 
column 24, line 60-column 25, linel). 

(6) Regarding claim 18: 

Wright et al. discloses a method further comprising compensating for dc offset 
introduced into a lower frequency signal by at least the upconversion (the digital 
compensation signal processor 21 in figure 2 compensates for the DC offset introduced 
in the analog chain including the RF upconversion) (column 9, lines 29-36). 

(7) Regarding claim 19: 

Wright et al. disclose a method wherein the up converting step directly up 
converts a baseband signal to the RF signal (column 10, lines 10-18). 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time. the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wright et 

al. (US 5,990,734) in view of Zhang (US 6,687,311 B1) and Birru (US 2002/0037058 

A1). 

Wright et al. discloses an amplifier to be used in a transmitter wherein the 
compensator constructor (adaptive control processing and compensation estimator 
(ACPCE) 28 in figure 2) derives the filters as an inverse of the channel model for the 
analog chain including the upconverter, which represents a mean squared error (Least 
mean square algorithm that minimize the root mean square value, column 28, lines 12- 

20) , in the frequency domain (frequency dependent amplitude, delay and phase ripple 
can be modeled, column 27, lines 1-2), between a desired response of a system 
including at least the direct upconverter (S pre dicted(t) represent the calculated equivalent 
of the output, column 26, lines 55-56) and an actual response of the system including at 
least the filters and the direct upconverter (S 0 bs(t) represent the observed power 
amplifier output from the analog chain including the upconverter, column 27, lines 17- 

21) (equation 8 in column 27, line 51 represent the difference between the observed 
recombined signal sampled from the analog down conversion and the executed output 
that was predicted by the LINC model used for system identification, column 27, lines 
62-65). 

Wright et al. fails to disclose; (a) derives the inverse of the channel model derived 
from a cost function and (b) derives the filters as an inverse of the channel model for the 
direct upconverter. 
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With respect to (a), Birru discloses the inverse of the channel model derived from 
a cost function (claim 1 1 in page 6, Birru discloses a frequency domain equalizer that 
calculate the frequency domain inverse channel estimate utilizing a least square cost 
function). 

It is desirable to calculate the inverse of the channel model derived from a cost 
function in frequency domain because it is a more cost-effective solution (paragraph 
0059, lines 5-6). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of invention to combine the teaching of Birru with the system of Wright et al. 
to reduce the cost of the system. 

With respect to (b), Zhang discloses a system that derives an inverse of the 
channel model for the direct upconverter (column 3, lines 55-60). 

It is desirable to derive an inverse of the channel model for the direct upconverter 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. to reduce the manufacturing cost of the system. 

3. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wright etal. (US 5,990,734) in view of Zhang (US 6,687,311 B1). 
(1) Regarding claim 8: 

Wright et al. discloses an amplifier to be used in a transmitter wherein the 
compensator constructor estimates each of the of the in-phase channel (the I channel 
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l(t) in figure 19), the quadrature phase channel (the Q channel Q(t) in figure 19), and the 
cross coupling channels between the in-phase and quadrature phase channels (IQ 
crosstalk correction in figure 19) based on output from a analog chain including the 
upconverter and the amplifier. 

Wright et al. fails to disclose the compensator constructor estimations are based 
on output from the compensator and a baseband signal derived from output of the direct 
upconverter. 

However, Zhang discloses a system comprising a compensator constructor 
estimations (monitor 240 in figure 2 monitors the amplitude and phase of the RF signal 
and provides corresponding amplitude and phase adjustment information to the 
equalizer 207 via a feedback path 245, column 3, lines 55-60) based on output from the 
compensator (digital filter 205 in figure 2) and a baseband signal derived from output of 
the direct upconverter (RF driver 230 in figure 2). 

It is desirable to derive an inverse of the channel model for the direct upconverter 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. to reduce the manufacturing cost of the system. 

(2) Regarding claim 9: 

Wright et al discloses an amplifier to be used in a transmitter comprising a 
feedback path including a down converter (RF down converter 26 in figure 2) down 
converting output of the analog chain and wherein the compensator constructor 
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(adaptive control processing and compensation estimator (ACPCE) 28 in figure 2) 
receives a signal on the feedback path. 

Wright et al fails to disclose a feedback path from the output of the direct 
upconverter. 

However, Zhang teaches a system that comprises a feedback path (feedback 
path 245 in figure 2, column 3, lines 59-60) from the output of the direct upconverter 
(the direct QAM modulator 200 in figure 2 does not use an IF stage, therefore, it is using 
a direct upconverter RF driver 230 in figure 2, column 3, lines 61-63). 

It is desirable to employ the teaching of Zhang with the system of Wright et al. 
because the complexity and cost of the system is substantially reduced, thereby 
resulting in significant savings (column 5, lines 55-57). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to employ the teaching 
of Zhang in the system of Wright et al. to reduce the manufacturing cost of the system. 

(3) Regarding claim 10: 

Wright et al. discloses a amplifier to be used in a transmitter further comprising a 
power amplifier (amplifier 15 and 16 in figure 2, column 8, lines 43-45) amplifying the 
RF signal for transmission (amplifiers 15 and 16 are connected to the output of the RF 
upconverter 23 and 24 in figure 2); a feedback path including a down converter (RF 
down conversion 26 in figure 2) down converting output of the power amplifier; and 
wherein the compensator constructor (adaptive control processing and compensation 
estimator (ACPCE) 28 in figure 2) receives a signal on the feedback path. 



Application/Control Number: 10/673,223 Page 12 

Art Unit: 2611 

4. Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wright et al. (US 5,990,734) in view of Poklemba et al. (US 2003/0141938 Al). 
(1) Regarding claim 14: 

Wright et al. discloses a transmitter comprising: 

a direct upconverter (upconverter 23 or 24 in figure 2, column 7, lines 46-47) for 
converting a baseband signal directly to an RF signal (column 10, lines 10-18), the 
baseband signal including in-phase and quadrature phase components (the input signal 
to the upconverter (Ph/wc(t) and Ph e <fc(t) are complex baseband signals that consist of a 
real and imaginary components) (column 10, lines 11-13); 

a first filter for filtering the in-phase component to compensate for at least one of 
gain imbalance and phase imbalance in the in-phase component (the modulator 94 and 
95 is similar to the FIR filter, column 18, lines 66-67) (the I channel gain imbalance in 
figure 10B, column 18, lines 58-61); 

a second filter for filtering the quadrature phase component to compensate for at 
least one of gain imbalance and phase imbalance in the in-phase component 
associated with cross-coupling of the quadrature phase component with the in-phase 
component (the IQ crosstalk correction 109 in figure 10B, column 18, lines 58-61); 

a third filter for filtering the quadrature phase component to compensate for at 
least one of gain imbalance and phase imbalance in the quadrature phase component 
(Q channel gain imbalance in figure 10B, column 18, lines 58-61); and 

Wright et al. fails to discloses a fourth filter for filtering the in-phase component to 
compensate for at least one of gain imbalance and phase imbalance in the quadrature 
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component associated with cross-coupling of the in-phase component with the 
quadrature component. 

However, Poklemba et al discloses a modulator cross coupled arm filters (filters 
14, 16, 18, 20 in figure 1, paragraph 0039, lines 20-23) comprising a filter (filter 16 in 
figure 1) for filtering the in-phase component (input from quadrature data mapper 12 in 
figure 1) to compensate for at least one of gain imbalance and phase imbalance in the 
quadrature component associated with cross-coupling of the in-phase component with 
the quadrature component (paragraph 0039, lines 25-36). 

It is desirable to discloses a fourth filter for filtering the in-phase component to 
compensate for at least one of gain imbalance and phase imbalance in the quadrature 
component associated with cross-coupling of the in-phase component with the 
quadrature component because it is more efficient in bandwidth and SNR than 
conventional transmission technique (paragraph 0081, lines 11-13). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to combine 
the teaching of Poklemba et al. with the system of Wright et al. to improve the signal 
quality of the system. 

(2) Regarding claim 15: 

Wright et al. discloses the direct upconverter (RF upconverter 23 and 24 in figure 
2) receives output from the first and second adders (the adders from the filter in digital 
compensation signal processor (DCSP) 21 in figure 2). 

Wright et al fails to disclose a first adder adding output of the first and second 
filters; a second adder adding output of the third and fourth filters. 
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Poklemba et al. further discloses a first adder (adder 22 in figure 1) adding output 
of the first and second filters (paragraph 0040, lines 1-7); a second adder (adder 24 in 
figure 1) adding output of the third and fourth filters (paragraph 0040, lines 1-7). 

It is desirable to have a first adder adding output of the first and second filters; a 
second adder adding output of the third and fourth filters because it is more efficient in 
bandwidth and SNR than conventional transmission technique (paragraph 0081, lines 
11-13). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to combine the teaching of Poklemba et al. with the system of Wright 
et al. to improve the signal quality of the system. 

(3) Regarding claim 16: 

Wright et al. further discloses a third adder (adder in I channel DC offset correct 
in figure 10B) adding a first dc offset to the in-phase component to compensate for dc 
offset introduced into the baseband signal by at least the direct upconverter 
(compensate for baseband DC offset imperfection of the IQ modulator including the 
upconverter, column 18, lines 58-61); and a fourth adder (adder in Q channel offset 
correct in figure 10B) adding a second dc offset to the quadrature phase component to 
compensate for dc offset introduced into the baseband signal by at least the direct 
upconverter (compensate for baseband DC offset imperfection of the IQ modulator 
including the upconverter, column 18, lines 58-61); and wherein the direct upconverter 
receives output from the third and fourth adders (the RF upconversion 23 and 24 in 
figure 2 receive output from the digital compensation signal processor (DCSP) 21 in 
figure 2). 



Application/Control Number: 10/673,223 Page 15 

Art Unit: 2611 

5. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wright 
et al. (US 5,990,734) in view of Birru (US 2002/0037058 A1). 

Wright et al. discloses an amplifier to be used in a transmitter comprising an 
upconverter for converting one frequency signal to another frequency signal 
(upconverter 23 or 24 in figure 2 converts a baseband signal directly to an RF signal, 
column 7, lines 46-47, column 10, lines 10-18); and a compensator includes at least one 
filter modeled (the tap coefficients have been updated by the adaptive control 
processing and compensation estimator (ACPCE) 28, column 18, lines 44-47) (FIR filter 
in figure 10A, column 18, lines 35-42) as an inverse of a channel model (column 26, 
lines 61-65) for at least the upconverter (the FIR filters in figure 16 is a mathematical 
model of the of the analog chain including the upconverter, column 26, lines 61-65), 
which represents a mean squared error (Least mean square algorithm that minimize the 
root mean square value, column 28, lines 12-20), in the frequency domain (frequency 
dependent amplitude, delay and phase ripple can be modeled, column 27, lines 1-2) 
.between a desired response of a system including at least the upconverter (S pre dicted(t) 
represent the calculated equivalent of the output, column 26, lines 55-56), and an actual 
response of the system including at least the filter and the upconverter (S obs (t) represent 
the observed power amplifier output from the analog chain including the upconverter, 
column 27, lines 17-21) (equation 8 in column 27, line 51 represent the difference 
between the observed recombined signal sampled from the analog down conversion 
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and the executed output that was predicted by the LINC model used for system 
identification, column 27, lines 62-65). 

Wright et al. fails to disclose the inverse of the channel model derived from a cost 
function. 

However, Birru discloses the inverse of the channel model derived from a cost 
function (claim 1 1 in page 6, Birru discloses a frequency domain equalizer that calculate 
the frequency domain inverse channel estimate utilizing a least square cost function). 

It is desirable to calculate the inverse of the channel model derived from a cost 
function in frequency domain because it is a more cost-effective solution (paragraph 
0059, lines 5-6). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of invention to combine the teaching of Birru with the system of Wright et al. 
to reduce the cost of the system. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
. The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Siu M. Lee 
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